Introduction
This document provides a tutorial on how to use MaSS on CVRG Galaxy for running SBML models. We walk though how we produced Fig. 2A from the main text, including how to import an SBML model from the Biomodels database, run the simulation, perform post-processing on the model output, and visualize results within Galaxy.
Importing SBML Models
Figure S1
SBML models can be directly uploaded to the Galaxy server. To do this, click on the "Get Data" tool category and select "Upload File." The user can either upload a file directly from their hard drive or provide a URL of the file. Clicking on the "Execute" button invokes the tool, and the file will appear in the user's history.
Figure S2
As an alternative to uploading the model, we have developed a tool for importing SBML models from the BioModels database(1) web services (2) . The Biomodels tool can be found "SBML" category under "CVRG Tools and Models."
Figure S3
The user is presented with a search interface. The model database can be searched by several different term types as shown.
Figure S4
In this tutorial, we import a model of PKA signaling in cardiac myocytes developed by Saucerman et al.(3) . This model is available from the Biomodels database. Searching for "Saucerman" as "Author Name" yields two results: BIOMD0000000165 and MODEL1006230118. Clicking on the "info" link next to either result brings the user to its Biomodels entry. Click on the "import to Galaxy" link next to the first result. A new history item is added in the right-hand panel and will turn green when the model has been successfully imported.
Model Simulation

Figure S5
The next step is to simulate the model. Select the COPASI tool located in the "SBML" category. Enter the parameters shown above and then click on the "Execute" button.
Post-processing Steps
Figure S6
The simulation tool produces a tab-delimited file containing the model output. To match the Figure 2B from the model publication, we need to modify the output file to only include data for time t = 2 to 3 sec. Select the "Filter" tool under "Filter and Sort" and enter the parameters shown above. The condition "c1 >= 2000 and c1<=3000" is a logical expression specifying that the tool will only retain rows for which the first column, which is the time in ms, is between 2000 and 3000. Click on the "Execute" button to run the tool.
Figure S7
The model output includes state variables for the concentrations of nonphosphorylated and phosphorylated A-kinase activity reporter (AKAR) in columns 32 and 33, respectively. We next need to add a new column to the data containing the fraction of phosphorylated AKAR. Select the "Compute" tool in the "Text Manipulation" category. Enter the expression for the fraction of phosphorylated AKAR: c33/(c32+c33). Select "Filter on data 2" as the dataset to which the tool will add the column, then click on the "Execute" button.
Visualization
Figure S8
The final task is to plot the time series of the fraction of phosphorylated AKAR. Select the "Plotting tool" located in the "Graph/Display Data" category. Enter axes labels as shown above, then click on the "Add new Series" button.
Figure S9
Under "Series 1" enter the parameters shown above. The columns for the axes are 1 and 38 corresponding to the time variable and fraction of phosphorylated AKAR, respectively. Finally, click on the "Execute" button.
Figure S10
After the plotting tool has been run, click on the view icon to see the graph.
